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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam 


Grassy  Sprain  - NY  133 


State  Located New  York 

County  Located  Westchester 

St  ream  Grassy  Sprain  Brook 

Date  of  inspection  June  23,  1978  ~ 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  Grassy  Sprain  dam,  an  earthen  dam  structure,  is  a backup  water  supply 
reservoir  for  the  City  of  Yonkers.  The  earth  embankment  is  so  overgrown  that 
it  cannot  be  concluded  that  it  is  not  unsafe  for  normal  reservoir  operation. 

_The  embankment  was  difficult  to  evaluate  due  to  the  heavy  brush  and  under- 
growth. The  city  should  clear  the  embankment  area  so  that  the  embankment  can 
be  inspected  again  in  the  near  future.  Subsequent  to  another  inspection, 
this  report  should  be  amended.  The  existing  spillway  is  adequate  to  pass  the 
1/2  Probable  Maximum  Flood,  provided  the  flashboard  structure  on  the  spillway 
is  removed.  The  flashboard  structure  is  also  vulnerable  to  clogging  from 
deBris  during  a flood  event. 
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View  of  west  side  of  embankment,  riprap  and 
spillway . 
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Detail  of  wall  area  along  east  face  of 
spillway.  Wetness  is  noted  along  wall,  but 
there  is  no  sign  of  movement  or  deterioration 


Spillway  channel  section  under  road  atop  of 
dam.  General  condition  of  arch  is  good. 
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SECTION  1 - PROJECT  INFORMATION 


1 .1  General 

a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspec- 
tion Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  ac- 
cordance with  a contract  for  professional  services  between  Dale 
Engineering  Company  and  The  New  York  State  Department  of  Environ- 
mental Conservation. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  structural  and 
hydraulic  condition  of  the  Grassy  Sprain  Dam  and  appurtenant  struc- 
tures, and  to  determine  if  the  dam  constitutes  a hazard  to  humsn 
life  or  property  and  to  transmit  findings  to  the  State  of  New  'iork. 

This  Phase  I inspection  report  does  not  relieve  an  Owner  or  Opera- 
tor of  a dam  of  the  legal  duties,  obligations  or  liabilities  asso- 
ciated with  the  ownership  or  operation  of  the  dam.  In  addition, 
due  to  the  limited  scope  of  services  for  these  Phase  I investiga- 
tions, the  investigators  had  to  rely  upon  the  data  furnished  to 
them.  Therefore,  this  investigation  is  limited  to  visual  inspec- 
tion and  evaluations  therefrom,  review  of  data  prepared  by  others, 
and  simplified  hydrologic,  hydraulic  and  structural  stability 
evaluations  where  appropriate.  The  investigators  do  not  assume 
responsibil ity  for  defects  or  deficiencies  in  the  dam  or  in  the 
data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

A bituminous  surface  roadway  along  the  top  of  the  dam  connects  the 
east  and  the  west  abutments  and  al so  connects  the  north  bound  and 
south  bound  lanes  of  the  Sprain  Brook  Parkway  which  bonders  the 
reservoirs  east  and  west  sides.  The  west  abutment  of  the  dam  has  a 
masonry  core  wall  which  extends  180  feet  from  the  west  abutment 
into  the  earth  embankment.  The  east  abutment  has  a masonry  core 
wall  which  extends  150  feet  into  the  dam  from  the  east  abutment. 

The  downstream  slope  of  the  dam  is  heavily  overgrown  with  brush  and 
small  trees. 

The  spillway,  located  125  feet  from  the  west  abutment  and  20  feet 
wide,  is  constructed  of  masonry.  The  spillway  arch  and  masonry 
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channel  penetrates  through  the  dam  structure.  The  masonry  and 
spillway  channel  through  the  embankment  is  12  feet  below  the  normal 
pool  elevation.  The  spillway  channel  discharges  to  approximately  a 
two  foot  high  masonry  walled  flow  channel  downstream  from  the 
structure.  The  spillway  structure  and  downstream  receiving  channel 
is  generally  in  good  condition.  The  dam  is  equipped  with  a 48  inch 
drain  pipe  which  is  controlled  through  the  gate  house  that  is  used 
as  the  intake  for  the  water  supply  system.  The  overflow  pipe  is 
supported  on  wooden  piles  near  the  downstream  toe  of  the 
embankment. 

b.  Location 

The  Grassy  Sprain  Reservoir  is  located  in  the  City  of  Yonkers, 
Weschester  County,  New  York.  The  structure  is  built  across  Grassy 
Sprain  Brook  approximately  two  miles  from  its  confluence  with  the 
Bronx  River. 

c.  Size  Classification 

Maximum  height  of  the  dam  is  approximately  25  feet.  The  storage 
capacity  in  the  reservoir  is  2,956  acre  feet.  Therefore,  the  dam 
is  in  the  intermediate  size  category  as  defined  by  the  Recommended 
Guidelines  for  Saftey  Inspection  of  Dams. 

d.  Hazard  Classification 

Grassy  Sprain  Brook  below  the  Grassy  Sprain  Reservoir  Dam  flows  ad- 
jacent to  the  Grassy  Sprain  Parkway,  a major  highway  route  in  the 
area.  The  receiving  stream  also  runs  through  heavily  developed 
residential  areas.  Therefore,  the  dam  is  in  the  high  hazard  cate- 
gory as  defined  by  the  Recommended  Guidelines  for  Safety  Inspec- 
tions of  Dams. 

e.  Ownership 

The  dam  is  owned  by  the  City  of  Yonkers  water  supply. 

f . Purpose  of  Dam 

The  impounded  reservoir  is  used  as  a standby  source  of  water  for 
the  City  of  Yonkers. 

g.  Design  and  Construction  History 

The  original  Grassy  Sprain  Reservoir  Dam  was  constructed  in  1875 
and  1876  by  the  City  of  Yonkers  as  with  its  principal  use  as  a wa- 
ter supply.  In  1915  and  1916,  the  dam  was  reconstructed  and  the 
height  of  the  dam  was  increased  by  approximately  12  feet.  The 
plans  for  the  reconstruction  of  the  dam  indicate  that  the  dam  is  a 
earth  embankment  with  a clay  puddle  core  (see  Ref.  No.  1 for  back- 
ground discussion)  that  connects  to  the  puddled  core  of  the  origi- 
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nal  dam.  No  other  data  has  been  made  available  regarding  the  con- 
struction procedures  for  the  reconstructed  dam. 

h.  Normal  Operational  Procedures 

Normal  operation  procedures  include  routinely  checking  drain  con- 
trol valves  in  the  gate  house  and  to  allow  excess  flows  to 
discharge  over  the  spillway. 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

The  drainage  area  of  the  Grassy  Sprain  is  1.91  square  miles. 

b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 


Computed  discharges: 


Ungated  spillway,  top  of  dam 

1430 

cfs 

Ungated  spillway,  design  flood 

1025 

cfs 

Gated  drawdown,  48  inch  pipe  (max.) 

440 

cfs 

c. 

Elevation  (feet  above  MSL) 

Top  of  dam 

130 

Maximum  pool  - design  discharge 

129 

(1/2  PMF ) 

Spillway  Crest 

125 

Stream  bed  at  centerline  of  dam 

105 

estimated 

d. 

Reservoir 

Length  of  maximum  pool 

9800 

feet  (1/2  PMF) 

Length  of  normal  pool 

9800 

feet 

e. 

Storage 

Top  of  dam 

3550 

acres  feet 

Design  surcharge 

3500 

acres  feet 

Normal  pool 

2960 

acres  feet 

f. 

Reservoir 

Top  of  dam 

150 

acre 

Maximum  pool 

150 

acre  (1/2  PMF) 

Spillway  pool 

148 

acre 
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g.  Dam 

Type  - Earth  embankment. 

Length  - 600  feet. 

Height  - 25  feet. 

Freeboard  between  normal  reservoir  and  top  of  dam  - 4 feet. 

Top  width  - 30  feet. 

Side  Slopes  - Estimate  at  2-1/2  horizontal  to  1 vertical. 

Zoning  - Earth  fill  with  core. 

Impervious  core  - Combination  of  clay  puddles  concrete  and  masonry 
(see  plans). 

Grout  Curtain  - None  recorded. 
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SECTION  2 - VISUAL  INSPECTION 


2.1  SUMMARY 


a»  General 

The  visual  inspection  of  Grassy  Sprain  Reservoir  took  place  on  June 
23,  1978.  The  dam  has  not  been  modified  over  the  years.  Since  the 
dams  construction,  the  Sprain  Brook  Parkway  has  been  constructed 
atop  the  side  of  the  reservoir.  The  reservoir  pool  and  dam  are  lo- 
cated in  the  median  of  the  expressway.  Some  modification  to  the 
east  side  of  the  reservoir  bank  was  performed  with  the  placement  of 
riprap  material  to  stabilize  the  bank.  Below  the  dam  on  the  east 
side  of  the  highway,  the  Parkway  storm  sewer  system  discharges  into 
the  natural  overbank  area  below  the  toe  of  the  dam  embankment. 

This  highway  drainage  appears  to  be  the  cause  of  wetness  and  heavy 
wetland  vegetation  in  that  area. 

b.  Dam 

The  dam  visually  conforms  to  the  plans  shown  in  this  report.  The 
dam  alignment  and  riprap  condition  is  good.  The  downstream  slope 
of  the  embankment  is  difficult  to  traverse  and  inspect  due  to  the 
heavy  vegetative  growth.  The  downstream  face  was  traversed  once 
across  midway  down  the  embankment  and  once  across  below  the  toe.  No 
seepage  or  movement  was  observed.  A number  of  trees  are  growing  in 
the  downstream  face  of  the  dam.  The  top  of  the  dam  contains  a ser- 
vice road  and  guard  rail. 

c.  Appurtenant  Structures 

The  spillway  and  service  road  bridge  were  in  fairly  good  condition. 
Some  wetness  was  observed  in  the  masonry  spillway  wall  and  step  but 
no  flow  was  discernible. 

d.  Reservoir  Area 

The  reservoir  area  was  traversed  along  Sprain  Brook  Parkway. 

Though  some  minor  siltation  is  suspected,  no  accumulations  were 
observed  during  the  visual  inspections. 

e.  Downstream  Channel 


The  immediate  downstream  channel  flows  along  the  parkway  median. 
Further  downstream,  additional  tributaries  join  the  stream  along 
with  a major  highway  storm  sewer.  Below  the  confluence  of  these 
drainage  areas,  a large  residential  neighborhood  adjoins  the 
stream.  Open  channel  concrete  structures  were  observed  in  the 
section.  Reportedly,  the  area  has  been  under  study  recently  by  the 
Corps  of  Engineers  for  additional  drainage  improvements. 
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SECTION  3 - HYDROLOGY  AND  HYDRAULICS 


3.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

No  information  was  obtained  relevant  to  design  of  the  dam.  For 
this  investigation,  the  dam  was  evaluated  for  a Probable  Maximum 
> Flood  (PMF)  hydrograph  using  Probable  Maximum  Precipitation  rain- 

fall data  obtained  in  Hydrometerlogical  Report  No.  51.  Both  the 
PMF  and  1/2  PMF  were  evaluated  whereas  the  1/2  PMF  was  assumed  to 
be  approximately  the  Standard  Project  Flood  (SPF).  This  was  a 
requirement  in  utilizing  the  U.S.  Army  Corps  of  Engineers  Hydro- 
logic  Engineering  Center's  Computer  Program  UHCOMP.  The  program 
UHCOMP  was  used  to  develop  a unit  hydrograph  computed  by  Snyder's 
Method  parameters  and  a flood  hydrograph.  The  U.S.  Army  Corps  of 
Engineers  Hydrologic  Engineering  Center's  Program  HEC-1  was  used  to 
route  the  flood  through  the  dam  emergency  spillway  using  the  Modi- 
fied Puls  Method.  The  drawdown  pipe  was  assumed  not  to  be  in 
operation  during  the  flood  crest  since  it  requires  manual  opera- 
tion and  is  capable  of  only  a negligible  amount  of  discharge.  It 
1 was  assumed  that  the  masonry  spillway  crest  was  on  the  threshold  of 

l spilling  at  the  start  of  the  flood  routing  and  there  was  no  flood 

storage  available  below  the  top  of  spillway  elevation.  Peak  flow 
discharges  were  approximately  2500  cfs  and  1000  cfs  for  the  PMF  and 
1/2  PMF  events  routed  through  the  spillway.  The  relatively  large 
reservoir  impoundment  area  above  the  dam  face  reduced  the  1/2  PMF 
discharge  by  a 1/3  from  1500  cfs  to  1000  cfs.  The  estimated  spill- 
way capacity  is  estimated  to  be  only  1400  cfs.  The  computed  stage- 

discharge  relationship  on  page  C-21  indicates  the  dam  threatens 
being  overtopped  by  less  than  one  foot. 

The  overflow  weir  configuration  is  in  the  shape  of  an  inverted  U. 
The  20  foot  width  of  the  weir  was  added  to  the  10  foot  effective 
depth  to  yield  an  overall  effective  width  of  40  feet.  It  is 
believed  that  the  effective  weir  width  will  not  be  significantly 
less  than  40  feet  and  subsequently  the  spillway  (with  flashboard 
removed)  would  be  able  to  carry  the  1/2  PMF.  The  analysis  assumed 
the  flashboard  would  be  removed.  If  left  in  place,  the  dam  would 
be  endangered  of  being  overtopped. 

r 

b.  Experience  Data 

* 

No  information  was  obtained  from  knowledgeable  people  at  the  site 

Irel event  to  performance  of  the  spillway  during  extreme  rainfall 

events  - only  that  in  the  spring  of  each  year  the  dam  is  spilling 
but,  routinely,  that  it  is  not  significant. 

I 
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SECTION  4 - STRUCTURAL  STABILITY 


4.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  reservoir  dam  shows  no  misalignment,  sloughing  surface  cracks 
or  erosion  which  would  indicate  structural  movement  or  distress  of 
the  embankment  structure.  Riprap  on  the  upstream  face  is  generally 
in  good  condition,  although  some  pieces  have  been  displaced.  Rip- 
rapped  slopes  forming  the  reservoir  sides  in  the  area  close  to  the 
dam's  embankments  are  in  similar  condition.  The  downstream  slope 
and  area  below  the  toe  of  slope  is  covered  with  a dense  growth  of 
various  types  and  heights  of  vegetation,  a condition  which  seri- 
ously hampers  close  examination  of  the  slope.  The  accomplished 
inspection,  however,  indicates  no  sign  of  seepage  through  the  em- 
bankment or  below  the  toe  of  downstream  slope. 

The  masonry  (cut  stone  block)  spillway  structure  is  generally  in 
good  and  serviceable  condition  but  some  reservoir  seepage  occurs 
through  deteriorated  masonry  joints  in  the  weir  section  of  the 
spillway.  Spillway  water  also  seeps  below  the  cut  stone  floor  of 
the  spillway  channel,  entering  through  open  joints  in  this  stone 
work.  No  significant  stone  work  deterioration  or  erosion  of  sup- 
porting soil  was  observed  because  of  this  seepage  flow,  however. 
Dense  foliage  interfered  with  close  inspection  of  the  downstream 
discharge  opening  of  the  outlet  pipe.  Storm  drainage  from  the 
northbound  lane  of  the  adjacent  Sprain  Brook  Parkway  is  delivered 
via  underground  conduit  for  discharge  on  the  parkway  embankment 
slope  close  to  where  the  dam's  downstream  easterly  abutment  meets 
the  parkway  embankment.  Pooling  of  this  discharge  has  resulted  in 
the  development  of  a swampy  area  some  distance  below  the  downstream 
toe  of  the  dam  but  the  condition  apparently  is  not  creating  any 
harmful  effects  for  the  dam  embankment. 

b.  Geology  and  Seismic  Stability 

Grassy  Sprain  Reservoir  inundated  a valley  whose  bedrock  floor 
beneath  the  glacial  and  alluvial  fill  is  Inwood  Marble.  The  valley 
is  along  the  eastern  limb  of  a northward  plunging  anticline.  As 
indicated  on  the  cross  section  (Fig.  2)  the  west  wall  of  the  res- 
ervoir is  Fordham  Gneiss  and  the  east  wall,  Manhattan  Schist. 

Trend  of  the  foliation  of  the  metamorphic  rocks  is  northeast  with 
dips  to  the  southeast  in  the  reservoir  area. 

Bryn  Mawr  fault  may  be  present  about  0.7  miles  south  of  the  dam. 
This  fault,  which  Is  not  shown  on  the  1971  New  York  State  Geologic 
Map,  was  encountered  during  construction  of  the  Catskill  aqueduct. 

A decaying  shear  zone  about  50  feet  thick  was  found  at  that  time. 
Based  upon  the  topography  and  geology  the  fault  has  been  tenta- 
tively located  in  the  area  of  the  Intersection  of  Grassy  Sprain 
Road  with  Tuckahoe  Road.  Its  probable  trend  is  northwest,  along 
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the  valley  from  New  York  State  Thruway  Interchange  6 southeast 
along  Grassy  Sprain  Brook. 

Earthquakes  known  to  have  occurred  in  this  region  are  tabulated 
below. 


Date  Intensity-Modified  Mercalli  Location  Relative  to  Dam 


1872 

IV 

4 mi.  SE 

1874 

V 

4 mi . SE 

1916 

IV 

4 mi.  NE 

1926 

V 

5 mi.  SW 

1933 

III 

4 mi.  NE 

1938 

III 

9 mi.  NE 

1947 

V 

15  ENE  Greenwich,  Conn. 

1950 

IV 

15  ENE  Greenwich,  Conn. 

Although  the  area 

is  designated  as 

being  in  Zone  1 of  the  Seismic 

Probability  Map,  the  New  York  State  Geological  Survey  believes  this 
area  of  Westchester  should  be  upgraded  to  at  least  Zone  2 with  pos- 
sibility of  Zone  3 potential. 

c.  Data  Review  and  Stability  Evaluation 

Design  drawings  show  that  the  dam  at  its  present  dimensions  con- 
sists of  a core  wall  of  masonry  at  the  end  sections  and  a clay 
puddle  for  the  center  section.  Earth  fill  upstream  and  downstream 
embankments  adjoining  the  core  wall  are  constructed  to  provide 
slopes  of  2 horizontal  on  1 vertical.  Procedures  for  soil  place- 
ment and  compaction  are  not  detailed.  The  design  information  does 
indicate  the  dam  structure  bears  directly  on  rock.  Visually,  the 
dam  embankment  and  related  structure  conform  to  the  design  draw- 
ings. 

At  present,  the  dam  structure  is  in  good  condition  with  no  indica- 
tion of  structural  instability,  significant  deterioration,  or  on- 
going seepage  from  past  earthquake  activity  or  other  factors. 

The  dam's  design  is  in  general  accordance  with  the  construction 
professions  past  practice  for  structures  of  this  type,  and  satis- 
factory performance  typically  has  resulted.  This  site  is  in  an 
area  having  a seismic  Zone  1 designation  (although  a change  in 
rating  to  Zone  2 is  suggested)  and  convention  assumes  no  earthquake 
hazard.  It  Is  anticipated  that,  properly  maintained,  this  dam  will 
continue  to  serve  satisfactorily  for  future  loading  conditions 
which  are  similar  to  those  of  the  past. 

However,  the  downstream  slope  urgently  needs  to  be  cleared  of  the 
heavy  foliage  which  could  be  responsible  for  permitting  seepage  to 
commence  (roots  of  large  trees),  for  hiding  the  presence  of  deep 
animal  holes  through  which  seepage  could  begin,  and  which  tends  to 
provide  a general  masking  of  possible  embankment  movement  and  de- 
veloping seepage. 
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SECTION  5 - ASSESSMENT /REMEDIAL  MEASURES 


5.1  DAM  ASSESSMENT 

On  the  basis  of  the  Phase  I visual  examination,  the  earth  embankmment  of 
the  Grassy  Sprain  Dam  is  so  overgrown  that  it  cannot  be  concluded  that 
it  is  not  unsafe  for  normal  reservoir  operation.  The  heavy  brush  growth 
on  the  downstream  slope  of  the  dam  obstructs  and  has  limited  the  extent 
of  the  inspection  of  the  downstream  face.  The  reservoir  has  only  been 
traversed  once  on  the  embankment  and  once  below  the  embankment  toe.  The 
ungated  spillway  is  adequate,  as  determined  by  the  Recommended  Guide- 
lines for  Safety  Inspection  of  Dams,  to  pass  the  design  storm  provided 
the  flashboard  structure  has  been  removed.  In  addition,  the  flashboard 
structure  could  become  clogged  with  debris  which  could  lodge  in  the 
wooden  framework  which  supports  the  flashboards. 


5.2  REMEDIAL  MEASURES 


a.  Alternatives 

The  downstream  slope  of  the  dam  should  be  cleared  of  brush  and 
trees  and  planted  with  a cover  suitable  for  this  use.  This  will 
allow  close  inspection  of  the  downstream  face  for  any  signs  of 
seepage  or  slouging.  After  the  embankment  is  cleared,  it  should  be 
inspected  again  and  this  report  should  be  amended.  Only  a small 
portion  of  the  downstream  could  be  inspected  and  the  embankment  was 
only  traversed  once  on  the  embankment  and  once  below  the  toe.  The 
framework  supporting  the  flashboards  on  the  principal  spillway 
should  be  removed  to  preclude  blockage  of  the  spillway  by  water- 
borne debris  during  high  periods  of  runoff. 

b.  Operation  and  Maintenance 

Normal  operation  procedures  include  routinely  checking  drain  con- 
trol valves  in  the  gate  house  and  to  allow  excess  flows  to  dis- 
charge over  the  spillway. 

The  dam  embankment  should  be  cut,  cleared  and  routinely  maintained. 
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899. 

1351. 

1874. 

2344. 

2493. 

2793. 

2453. 

2344. 

1989. 

1459. 

1388. 

1144. 

948. 

788. 

437. 

518. 

421. 

343. 

279. 

228. 

187. 

154. 

127. 

185. 

88. 

77. 

49. 

44. 

PEAK 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUHE 

CFb 

2793. 

2473. 

1194. 

742. 

38447. 

INCHES 

11.98 

23.13 

24.48 

24.48 

AC-FT 

1227. 

2349. 

2519. 

2519. 

ttftHtm  ttttttttH  tttltfftff  IIIIIIHIf  tttttttttt 

HYDROCRAPH  ROUTINC 


ISTAQ 

ICOHP 

IECON  ITAPE 

JPLT 

JPRT 

INANE 

8 

1 

8 8 

ROUTINC  DATA 

8 

8 

8 

GLOSS 

CLOSS  AVC 

IRES 

ISANE 

8.8 

8.8  8.8 

1 

8 

NSTPS  NSTDL  LAC  ANSKK  l TSK  STORA 

1 I • M 1.1  8.8  -1. 

STORACEI  f.  139  . 278.  418  . 558.  499.  841.  981.  1123.  8. 

OUTFLOW#  •.  128.  342.  445.  1824.  1431.  3491.  4924.  11244.  8. 


1 


TINE 

EOP  STOR 

AVC  IN 

EOP  OUT 

1 

77. 

71. 

71. 

2 

77. 

73. 

71. 

3 

78. 

77. 

72. 

4 

79. 

85. 

72. 

5 

81. 

98. 

74. 

8 

84. 

121. 

78. 

7 

91. 

155. 

83. 

8 

IN. 

198. 

92. 

9 

112. 

246. 

183. 

18 

128. 

383. 

118. 

11 

149. 

385. 

144. 

12 

188. 

389. 

173. 

13 

199. 

881. 

229. 

14 

288. 

1125. 

345. 

15 

385. 

1614. 

549. 

18 

483. 

2121. 

831. 

17 

889. 

2538. 

1172. 

18 

717. 

2743. 

1781. 

19 

778. 

2723. 

2471. 

28 

771. 

2499. 

2492. 

21 

755. 

2167. 

2247. 

22 

733. 

1824. 

1928. 

23 

712. 

1528. 

1628. 

24 

891. 

1283. 

1488. 

25 

884. 

1847. 

1331. 

28 

638. 

884. 

1231. 

27 

591. 

789. 

1128. 

28  551.  578.  1H6. 

29  511.  471.  983. 

3f  472.  382.  8f3. 

31  435.  311.  789. 

32  481.  254.  828. 

33  389.  288.  559. 

34  348.  171.  495. 

35  313.  141.  437. 

38  288.  118.  384. 

37  288.  97.  342. 

38  248.  83.  388. 

39  228.  73.  278. 

48  212.  87.  258. 


SUK  28938. 


PEAK 

6-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

2492. 

2876. 

1113. 

723. 

28938. 

INCHES 

18.88 

21.57 

23.38 

23.36 

AC-FT 

1838. 

2289. 

2392. 

2392. 

IHMHHI  IHHHiH  HIHWH  lifftlltli  tftttHt** 


RUNOFF  SUMMIT.  AVERACE  FLOW 


I 

PEAK 

6-HOUR 

24-HOUR 

72-HOUR 

AREA 

HTDROCRAPH  AT 

8 

2793. 

2473. 

1194. 

762. 

1.92 

ROUTED  TO 

8 

2492. 

2876. 

1113. 

723. 

1.92 

I 


IHHHHIHHitHtHIHIIH 

EC-1  VERSION  DATED  JAN  1973 
PDATED  AUC  74 
HAKE  NO.  II 

CRASS!  SPRAIN 

RESERVOIR  ROUTING  OF  SPF  OVER  STRUCTURE 
INCLUDES  EMERCENCY  SPILLWAY  ONLY 

JOB  SPECIFICATION 

NO  NHR  NHIN  IDAY  I HR  ININ  METRC  IPLT  IPRT  NSTAN 

Z7  1 f • f • • I • • 

JOPER  NUT 

3 I 


IHHHIH  «««»»H*tf  fttUHMf  t*«*«t*»i» 

SUB-AREA  RUNOFF  COMPUTATION 


ISTAQ  1 

[COMP 

IECON  ITAPE  JPLT 

JPRT  1 

INANE 

f 

• 

f 1 f 

8 

8 

HYDROCRAPH  DATA 

IHYDC  IUHC  TAREA 

SNAP 

TRSDA  TRSPC  RATIO 

ISNOU 

I SAME 

LOCAL 

-t  f 1.92 

M 

8.1  1.8  8.8 

8 

8 

8 

INPUT  HYDROCRAPH 

127.  161.  211. 

238. 

348.  585. 

744. 

1822. 

1281. 

1454 

1317.  1432.  1248. 

1179. 

985.  757. 

432. 

525. 

433. 

354 

288.  233.  191. 

154. 

128.  185. 

87. 

PEAK 

4-HOUR 

24-HOIJR 

72-HOUR 

TOTAL  VOLUME 

CFS 

1387. 

1337. 

441. 

599. 

14183. 

INCHES 

4.48 

12.81 

13.87 

13.87 

AC-FT 

443. 

1312. 

1338. 

1338. 

ttttmttt  tttttHttt  HIHHIH  HHHIIH  *«»•»«#»»» 

HYDROCRAPH  ROUTING 


ISTAQ 

ICOMP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

8 

1 

8 

8 

8 

8 

8 

ROUTING  DATA 

QLOSS 

CLOSS 

AVC 

IRES 

I SAME 

8.8 

8.8 

8.8 

1 

8 

NSTPS 

NSTDL 

LAC 

AMSKK 

I 

TSK 

STORA 

1 

8 

8 

8.8 

8.8 

8.8 

-1. 

STOMCEI 

8. 

139. 

278. 

418. 

338. 

499 

• 

848. 

981. 

1123. 

OUTFLOW 

8. 

128. 

342. 

443. 

1824. 

1431. 

3491. 

4924. 

11244. 

TINE 

EOP  STOR 

AVC  IN 

EOP  OUT 

l 

138. 

127. 

127. 

2 

139. 

144. 

128. 

3 

143. 

181. 

135. 

4 

151. 

231. 

147. 

5 

163. 

313. 

168. 

& 

183. 

427. 

281. 

7 

Z15. 

625. 

256. 

8 

Z64. 

883. 

337. 

9 

3Z6. 

1152. 

465. 

If 

394. 

1368. 

613. 

11 

459. 

1481. 

771. 

1Z 

51Z. 

1478. 

985. 

13 

545. 

1358. 

998. 

14 

559. 

1174. 

1825. 

15 

556. 

992. 

1819. 

16 

542. 

831. 

983. 

17 

5Z1. 

695. 

928. 

18 

494. 

579. 

861. 

19 

466. 

479. 

788. 

Zl 

436. 

394. 

712. 

Z1 

417. 

321. 

641. 

zz 

378. 

262. 

579. 

23 

351. 

213. 

519. 

24 

324. 

174. 

462. 

25 

3N. 

142. 

489. 

26 

Z78. 

117. 

361. 

Z7 

257. 

96. 

327. 

SUM 

14856. 

PEAK 

6-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS  1825. 

975. 

683. 

558. 

14856. 

INCHES 

4.72 

11.68 

12.88 

12.88 

AC-FT 

484. 

1196. 

1228. 

1228. 

HHUHH 

IHHHHi 

•###♦•##§# 

RUNOFF  SUMMARY i AVERAGE  FLOW 


PEAK 

6-HOUR 

24-HOUR 

72-HOUR 

AREA 

HYDROCRAPH  AT 

8 

1587. 

1337. 

661. 

599. 

1.92 

ROUTES  TO 

8 

1825. 

975. 

683. 

558. 

1.92 

c-*7 
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